General Disclaimer

One or more of the Following Statements may affect this Document

e This document has been reproduced from the best copy furnished by the
organizational source. It is being released in the interest of making available as
much information as possible.

e This document may contain data, which exceeds the sheet parameters. It was
furnished in this condition by the organizational source and is the best copy
available.

e This document may contain tone-on-tone or color graphs, charts and/or pictures,
which have been reproduced in black and white.

e This document is paginated as submitted by the original source.

e Portions of this document are not fully legible due to the historical nature of some
of the material. However, it is the best reproduction available from the original
submission.

Produced by the NASA Center for Aerospace Information (CASI)



| E82710382

R-169/73
Application of HCMM data to regional
geologic analysis for mineral and energy resource evaluation

Type II Progress Report
December 1981 - June 1982

Prepared by
Goddard Space Flight Center
Greenbelt, Maryland 20771

Submitted by
Kenneth Watson, Prinicpal Investigator
U.S. Geological Survey, Denver, Colorado 80225

Prepared by
Kenneth Watson and Susanne H. Miller
U.S. Geological Survey, Denver, Colorado 80225

(FE82-13382) RMPPLIZ2TTICY OF HCM¥ PRTI TN h8 2~ 326804
FEGICK2EL GFCLOGIT MNILYSIS TOF® MTVEEAL AND

ENEFGY FTSNT:CA AVALURXTION Progress Faport,

Lec., '9R1 - Jun., 1992 (3eoloagical <urvey) Unclas

4 p HC an2/%™ AC 1 CS7L 728G 317743 v0 362



ORIGINAL PAGE 1S
OF POOR QUALITY

Lo v emoe " - TECHNICAL REPORT STANDARD TITLE PAGE
[ T. Report No. 2. Government Accession Ne. 3. Recipiont’'s Cetelog Ne.
4. Yitle ond Subtitle 5. Report Date

Application of HCMM data to regional

geologic analysis for mineral and enemgy

6. Perfo coni Code
resource evaluation erforming G jonizetion

7. Auther(s) 8. Performing Orgonizotion R .
Kenneth Watson and Susanne H. Miller erlorming Organizotion Repert No
6. ‘Pgrtom&o 5-3:.4{-‘?13 riomsm«é-yu 10. Werk Unit Neo.

Petrophysics and Remote Sensing Branch

Box 25046,DFC, MS 964 1. Contract or Grent No.

Denver, Colorado 80225 13. Type of Report and Peried Covered

12. Sponsoring Agency lome ond Address .
ur. Locke M. Stuart Dopt 1987 tome 1982
HCMM Investigative Support
GSFC, Code 902.6 14. Sponsoring Agency Code
t, MD 20771

15. Supplementary Notes

16. Abstroct

The experimental thermal satellite HCMM has provided
unique thermal data for mapping geologic features and
exploring for energy resources and mineralized areas.
Using a new thermal-inertia mapping algorithm which
provides greater discrimination capability than those
in current use, a new geologic feature was detected
in the Cabeza Prieta, Arizona, area. Initially seen
on an image formed as a difference of two thermal-
inertia images, it was found to be the extension of

a bilaterally symmetrical aeromagnetic feature which
trends northeast for a distance of at least 1200 km.

17. Key Words (S lected by Author(s)) 18. Distribution Stotement

19. Secwrity Classif. (of this repert) [20. Security Clossif. (of this page) 21. No. of Poges [22. Price*

*For sale by the Clearicghouse for Federal Scientific and Technical Information, Springfield, Virginia 22151.

Figure 2. Technical Report Standard Title Fage



Problems

We are continuing to have difficulty finding cloud-
free day/night pairs of the Overthrust Belt (Montana
and Idaho) and Silver City, New Mexico, quadrangles.
Previously ordered scenes, based on the HCMM catalog
cloudcover estimation, have not produced an acceptable
day/night pair. We have just ordered six additional
day/night pairs for the Overthrust Belt and one for
Silver City. Of the six pairs for the Overthrust,
four have 20 and 10% cloudcover. The Silver City pair
has 20 and 10% cloudcover.

Accomplishments

A day/night pair (AAO150-09410-3; AA0150-20350-1,2)

of the Colorado Plateau has been registered using our
procedure and a thermal-inertia image been produced
with our new algorithm. Of special interest 1is the
Richfield quadrangle, part of the U.S. Geological Survey's
ongoing CUSMAP program. Since large area, topographic-
correction techniques are not operational, five profiles
within the quad have been chosen for initial study.
In addition we are attempting to register the thermal-
inertia image to a DMA topographic base. 1In support of
this study, a Landsat scene of this quad was processed
to a color-coded image of bands 4,5, and 7.

The Cascade and the Allegheny Plateau and Appalachian
Mountains investigations are proceeding more slowly.

For both of these areas we have NASA registered products
with residual errors which we have attempted several
times to re-register. Although we are not able to get
the entire scene into registration selected areas of
interest have been registered.

We have applied our new thermal-inertia mapping
algorithm to two day/night pairs in the Cabeza Prieta,
Ariz., area and analysis of these data has lead to the
discovery of a new geologic feature. The feature,
initially seen on an image formed as a difference of
two thermal-inertia images, was found to be the extension
of a bilaterally symmetrical aeromagneric which trends
northeast for a distance of at least 1200 km. A sub-
stantial effort has been devoted to gathering information
that can lead to a better understanding of the nature
and cause of this feature. We have discovered numerous
coincidences that provide evidence for varying degrees
of geologic control along this feature both spatially
and from Precambrian to Recent times. Other data that
seem to bear on the problem include evidence for crustal
thickening where the feature crosses from the Basin and
Range to the Colorado Plateau, joint patterns, coincidence



with the northwestern edge of the Gila Gap, an apparent
symmetry in Tertiary volcanics and a relationship to

the spatial and temporal occurrence of mineral deposits
and geothermal features. We seem to see some evidence
which suggests that the feature is more permissive of
vertical movement from deep in *he crust near the linea-
ment and restrictive of movement across it. As with
previous lineament in the Powder River Basin, this one
also has a major gold mine on it. This time it's Cripple
Creek! There are a lot of other interesting parallelisms
to explore in the near future - the Colorado Mineral
Belt, Colorado River, Jemez lineament, the Bright Angel,
and Mesa Butte fault systems of Shoemaker, and the trans-
continental arch.,

Significant Results

A feature in Cabeza Prieta, initially seen on an
image formed as a difference of two thermal-inertia
images was found to be the extension of a bilaterally
symmetrical aeromagnetic feature which trends northeast
for a distance of at least 1200 km.

Publications and Presentations

Ken Watson attended the Second Annual Arizona Remote
Sensing Review Meeting in Tucson January 6-8, 1982, at
which he presented the results of our HCMM thermal
studies. He also attended the 1982 International Geo-
science and Remote Sensing Symposium (IGARSS '82) in
Munich June 1-4, 1982, and presented an invited paper
"Geologic thermal-inertia mapping using HCMM satellite
data" which is published in the proceedings.

Recommendations

Since very few day/night scene pairs have been
processed for the mid-continent region, we would re-
commend keeping the IPF (Image Processing Facility)
open beyond the end of the summer to provide more com-
plete coverage of the United States.
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